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To all whom it may concerm:

Be it known that I, Tiroaras A. Episoy, of
Llewellyn Park, in the county of Xssex and
State of New Jersey, have invented a certain
new and useful Improvement in Systems of
Electrical Distribution, (Case No. 737,) of
which the following is a specification.

My invention relates in part to compensat-
ing systems of electric lighting in which more
than three wires are used, and more especially
to the providing of apparatus in such systems
controlled from the central station for shifting
translating devices from one division of the
system to another, so as to maintain the bal-
ance of the system. In my patent, No.
283,983, dated Aungnst 28, 1883, is set forth ap-
paratus for this purpose for a simple three-
wire system; but this apparatus cannot be em-
ployed in a more extended system except by
multiplying the controlling circuits and appa-
ratus.

One object, therefore, of my present inven-
tion is to provide simple and efficient devices
for accomplishing the result above set forth
in a system employing more than three main
wires, whereby very small wires may be used
for the compensating conductors, since they
will never have o carry much current. Iac-
complish this, generally speaking, by connect-
ing a suitable number of the house-cireuits
throughout the systemn to the main conduet-
ors through snitable cirenit-controlling or
switching devices, worked by electro-magnets
placed in civeunits from the station and of snch
character as when operated from the station
to shift the connections—each of its particular
house-circuit—progressively across from one
division of the system to another division. I
have devised a switching apparatus for this
purpose, the use of which, however, is not
confined to this purpose alone, but it may be
used in any case where it i3 desired to control
separately two or more of the cirenitsof a sys-
tem from the central station. This switeching

apparatus forms a porticn of my invention.
Generally speaking, the apparatus consists
of an electrically-operated switch for each eir-
cuit to be conbrolled, and simultaneonsly elec-
trically - controlled stops for these switches,
such stops being situated or arranged differ-
ently with respect to the several switches, so
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that when such stops are moved simultane-
ously any particular switch can be released
for action, while the other switches are kept
from action by their stops.

My invention is illustrated in the acecompa-

nying drawings.
_ Tigure 1is a diagram of the system with
the switching devieces shown on a small seale;
Fig. 2, a view of the switehing apparatus at
one point. TFig. 3 represents some of the si-
multaneously-operated stop-disks. ig. 4 isa
view of the switch with a diagram of the cir-
cuits; Fig. 5, aperspective view of the unison-
stop device. Tig. 6 represents the preferred
way of locating the eircnits and switching ap-
paratus, and Fig. 7 isa diagram of an arrange-
ment which may be employed at the central
station.

I have shown my invention in a five-wire
system having four generators, A A, from
which extend positive and negative conduct-
ors 1 5, and compensating conductors 2 3 4.
Such a system will employ four lamps in se-
ries aeross these conductors.

G and 7 are extra circuits of small wire,both
extending from an outside conductor, 1, at
some point in the district to the adjacent con-
ductor, 2, at the station, whereby saflicient
current is obtained for working the switehing
devices. At the station in each of these cir-
cuits is placed a key, ¢ or «, and an indicat-
ing-dial, b or I, worked by a magnet. Am-
pére-indicators ¢ are provided, as usual, in the
conductors 1 to 5 at thestation. Mach switch-
ing apparatus includes two magnets, B and
B, All the magnets B are in sevies in eireuit
6 and oll the magnets B’ in series in cirenit 7.

All the switching mechanismsare alike, and
I will deseribe one of them. Tach is placed
in a box, C, supported on a pole, or in any
other convenient gituation.

D is an armature-lever worked by maguet
B, having a limiting-stop, d, retracted by a
spring, e, and terminating in a pawl, f, for
working a ratchet-wheel, ¢, on a shaft, 1. The
ratchet ¢ has a greater number of teeth than
thereare switching-boxesin the whole system.
T provide a stop, 4, for the pawl /, and a stop-
pawl, &, for preventing backward movement
of the ratchet. On the shaft h is a disk, B,
having two notches, I 7, in its periphery. The
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notches ' are all at the same points on the pe-
riphery of all the disksin the system when the
disks are at unison; but the notches ! are then
all at different points.. The shaft 4 has a
spiral groove or coarse screw-thread,m,at one
end of which is the unison-pin 2. The pivoted
unison-arm I terminates in a pin, o, which
rests in groove m, and a spring, G, tends to
draw arm I away from pin n. '

The magnet B’ hasa pivoted spring-retracted
armature-lever, H, terminating in a pawl, I,
which works ratchet p on shaft ¢, and a simi-
lar unison mechanism to thatabove described
is employed, K being the pivoted unison-arm,
and 7 the unison stop-pin. The armature-le-
ver H has an upwardly-projecting finger, s,
close to the disk E, so that the arm is stopped
from movement unless a noteh, I or 7, is pre-
sented to the finger s. A releasing-arm, D/,

‘extends down from lever D close to nnison-

arm K, and a releasing-arm, H', extends from
lever H close to unison-arm F. Also upon the
shaft ¢ are two spring-arms, ¢ ¥, which move
across the eight stationary contact-plates u o’
u?, &e., secured in a circle upon the insulat-
ing-base L.

The connections from the five-wire circuit
to the switch shown in Fig. 4 are as follows:
The outside wires, 1 and 5, are respectively
connected to the terminal plates « and »' of
the series. The wires 2, 3, and 4 are each con-
nected to two plates—wire 2 to «’ and «*, 3 to
«* and %%, and 4 to «* and v’ There are also
on the shaft two metal rings, » and w, on
which bear, respectively, two springs, M N.
From these springs extends the house-circuit
8 9, including lamps or other trauslating de-
viees v 9, which the particular switching-box
controls. The rings v and w are connected,
respectively, with the arms ¢ and 7.

It will be seen that in the situation shown
in Fig. 4 the house - circuit 8 9 is connected
across the division 4 5 of the five-wire system,
but that its connection can be progressively
shifted across from one division to another by
the movement of the arms ¢ ¢.

In Fig. 6 is shown a box, C, containing the
switching mechanism above described, placed
on a pole, O, of the pole-line of conductors.
The box is looped in around insulators x in
wires 6 and 7 in the usual manner, so that all
the boxes are in series. .

10 11 are the ordinary indicating or press-
ure wires of the system.

As above stated, I place these boxes at suit-
able intervals throughout the system. In or-
dinary practice one box for about every fifteen
house - circuits will be sufficient. Ten lights
controllable will maintain the balance for one
hundred and fifty not controllable,

The operation of these devices is as follows:
It is first usually required to bring all the
switching-boxes into unison. To do this the
operator works the key a, controlling the mag-
net B, so that the pawl f works the ratchet g
around until the pin o, working in the spiral
groove m, reaches the pin =, whieh prevents

any further movement. He should continue
working the key long enough to be sure that
in all the boxes at least one complete revolu-
tion is given to the ratchets, so that he may
know that the unison-arm has reached the
unison-pin in every box. Then all the notches
7 of all the disks K will be opposite the fin-
gers s of levers H, but all the notches? will be
in different positions relative to such fingers.
He then taps the key ¢’ and moves levers H
and arms H’, which throws up arms T, and
springs G pull arms T back to the other ends
of grooves m, so that all the disks I are left
at unison andfree to be moved. To bringthe
switches into unison the key «’isnow worked,
so that magnets B, armature -levers H, and
pawls T work ratchets p around until all the
arms K reach pins ». The fingers s enter the
notches 7 at each movement, such notches be-
ing provided for that purpose. Now by a
single tap on key e¢arm D’ moves K, and K is

thrown away from p, leaving the switches free

to move, and also notches 7' are all moved
away from fingers s. The parts are now in po-
sition for switching. The operatorat the sta-
tion observes by the ampére-meters ¢ ¢ what
is the condition of the different divisions of
the system. If he observes a considerable
change in any meter, he knows thab certain
customers have taken from or added to the

number of lights in circuit to such an extent.

as to destroy the balance of the system. He
therefore must change the connections of one
or more circuits so as to restore the equality.

Suppose the circuit of box No. 1 is connected

to conductors 4 5 (as in Fig. 4) and it is de-
sired to shift it over to 1 2. Xey a is first
worked—the operator noting the movements
of dial b—until the notch 1 of step-disk E of
box No. 11is brought opposite the finger s of
that box; but in all the other boxes no notches
will be presented to the fingers s. Now by
working key ¢’ only box No. 1 will be affected,
since in the other boxes the motion of arms
H will be stopped by disks E. In box No. 1
the first movement of the key will cause
ratchet p to turn and move arms ¢ and ¢’ to
plates v* and «°, which will put the house-cir-
cuit across conductors 3and 4. The next im-
pulse moves the arms to 4’ and «°, which puts
the circuit across 2and 3, and the next impulse
moves the arms to  and »* and connects the
house-circuit between 1 and 2. The appara-
tus thus progressively shifts the connections
of the house-circuit across the system to any
one of the divisions to which it is desired to
connect it, Another tap of the key will bring
the arms to «* and «' again and connect the
house-cireuit once more to 4 5, but with the
circuit reversed. Thereis no objection to this
in systems where no house-meters, or meters
other than electrolytic meters, are employed;
but where electrolytic meters are in circuit it
will not do to reverse the connections perma-
nently, and the operator therefore, in order to
shift back to 4 5, must work his key rapidly,.
and work the arms entirely around. the disk
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back tothe original point without allowing
the arms to rest on the plate. There will thus
be only a momentary reversal of the current,
which will make no practical difference.

In Fig. 1 box No. 1 is shown in position to
have its cirenit shifted, and box No. 2is not.
If No. 2 is to be changed, the operator—still
watching his indicating-dial b—works the key
« until he brings the noteh 7 of disk I of that
box around opposite the finger s, when the
switch may be worked by the key «' to change
the connection made from this box to any de-
sired division of the system.

It is evident that each set of magnets may be
placed in multiple arc across a circuit, instead
of in series; or I may place both sets of mag-
nets in multiple arc or in series in the same
cireuit and providedifferently-polarized arma-
tures for snid magnets, soas to work one set by

a current of one polarity and the other by cuar-
1'ent of opposite polarity, a reverser bvmn
provided at the station.

Instead of the keys at the station, T may use
arevolving cirenit makingand breaking trans-
mitter,in which casetheindieating-dials might
be dispensed with.

Since by my invention T am enabled to so
maintain the balance of the system that little
or no current will flow on the intermediate or
compensating wires at any time, it is not al-
ways essential to have as many generators as
there ave divisions of the system; but a single
generator or obther undivided souree of supply
may be employed, as in Fig. 7, with a connee-
tion, 15, across the cirenit near its terminals,
to which connection all the ecompensating wires
are brought, such connections being through
electrical indicators—one for each division.
Thesystem is thus divided, and the indicators
show when it is slightly ount of bhalanece, and
such irregularities are correeted by the switch-
ing mechanisms in the manner already ex-
plained. Tn this figure, A may represent a
single generator, or two or more generators,
arranged in series and giving the required
electro-motive foree.

What I elaim is—

1. In a system of cleetriecal distribution, the
combination of two or more electrically-oper-
ated switches, two or more simultancously
electrically - controlled stops—one for each
switch—such stops being situated or arranged
differentlyrelativetotheir respectiveswitches,
whereby any particular switeh can be released
for action while the others are held from ac-
tion by the stops, and a eireuit controlled by
each switeh, substantially as set forth.

In a system of electrical distribution, the
combination of a main circait extending from
a central station, two or more braneh cirenits
supplietl therefrom, a switeh for each of said
braneh cireunits, a magnet for operating each
switeh, a cirenit from thestation inclwling all
sald maguets, a cirenit-breaker in said cirenit
at the stfztxon, a movable stop for each switeh,
such stops being situated or arranged differ-
ently relative to their respective switches, a

l

magnet controlling the position of each stop, a
circuit from the station including all said stop-
magnets, and a circuit-breaker in said eircuit
ab the station; substantially as set forth.

Tn asystem of electrieal distribution, the
combination of a main cirenit composed of
four or more conduectors, house-cirenits, each
connected in multiple are with a pair of said
conductors, and switches for cerfain of said
house-cireuits, controlled from the central sta-
tion, for shilting the connections thereof pro-
gressively from oune pair of conduetors to the
other pairs, substantially as set forth.

4. Ina system of electrieal distribution, the
combination of a main cirenit composed of
four or more conduactors, a switch having a
suitable nnmber of contact-plates, connections
from pairs of said plates to the mzin conduct-
ors, fwo arms bearing on said plates and mov-
able relative tlnereto, and a house circuit con-
nected with said arms, whereby the movement
of said arms shifts the connections of said
house-cirenit from one pair of main conductors
to another, substantially as set forth.

5. Ina system of electrical distribution, the
combination of a main circuit composed of
fonr or more conductors, house-cireuits, each
conneeted in multiple are with a pair of said
couduetors, switehes for certain of said honse-
cireuifs, for shifting the connections thereof
progressively {rom one pair of conductors to
the other pairs, and magnets controlled from
the central station for operating said switches,
substantifﬂly as set forth.

In a system of clectrical distribution,the
eomblmmon of a mainecircuit composed of four
or more conduetors, a switeh having a suitable
number of cont.ut-l)mtes, connections from
pairs ol said plates to the main conductors,
two arms beari ng on said phtes and movable
relative ther eto,a house-circuit connected with
said arms, whereby the movement of said arms
shifts the connections of said house - cirenit
from ene pair of maiu condaectors to another,
and a magnet controlled from the central sta-
tion for opemtmn said switeh, substantially
as sot forth.

Tn a system of electrical distribution, the
Combxmtlou of a main cirenit extending from
a central station, two or more branch eu‘emts
supplied thmcﬁom, a switch for each of said
branch cireunits, a magnet and an armature-
lever for operating each switch, a cireunit from
the station including all said magnets, o cir-
cnit-breaker in said eircuit ¢ ab the station, a

olating stop-disk for limiting the movement
of cach of said armature- ]ﬂvcrs said disks
each having a notch and such uotcnes being
all located at different points on the dlsks’
peripheries, a maguet and suitable gearing
controlled thereby Tov rey olving each de a
cirenit from the station mcludmu all said mag-
nets, and a cireuit-breaker in saxd circuit at
the st wtion, substantially as set forth.

8 In a nompeusqtmg system of electrical

distribution, the combination, with the main
forming

and compensating conduactors the
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main cireuit, of branch circuits connected
therewith and unisoned switching mechanism
controlled from the central.station, for inde-
pendently controlling said branch cireuits,
substantially as set forth.

9. In asystem of electrical distribution, the
combination of the switches revolved by elec-
tro-magnets controlled from the station, the
stop-disks for said switches revolved by other
magnets controlled from the station, unison-
stops for the switehes, unison-stops for the
disks, releasing devices for the stop-disk uni-
sons operated by the switch-magnets, and re-
leasing devices for the switch-unisons oper-
ated by the stop-disk magnets, substantially
as set forth. .

10. In a system of electrical distribution,
the combination of a main circuit composed
of four or more conductors, switches, each hav-
ing a suitable number of contact-plates, con-
nections from pairs of contact-plates in each

385,173

switch to the main conductors, two arms bear-
ing on the plates of each switeh and movable
relative thereto, a house-circuit connected
with the arms of each switeh, a magnet for
operating eachswitch,a cireuit from the station
including all said magnets, a circuit-breaker
in said cireunit at the station, a movable stop
for each switch, such stops being situated or
arranged differently relativeto their respective
switches, a magnet controlling the position of
each stop, a circuit from the station including
all said stop-magnets, and a circuit-breaker in
said circnit at the station, substantially asset
forth. '

This specification signed and witnessed this
5th day of November, 1887.

THOS. A. EDISON.

Witnesses:
WiLLiAM PELZER,
E. C. ROWLAND.
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